Objective: To determine whether augmenting standard feedback on resident performance with a multisource feedback intervention improved pediatric resident communication skills and professionalism. Participants: Thirty-six first-year pediatric residents.
tive, methods must foster learning, inspire confidence, and enhance residents' ability to self-monitor. 8 Multisource feedback has been used to reliably evaluate communication skills and professionalism among practicing physicians and residents in a variety of medical settings. [9] [10] [11] Also known as 360°feedback, multisource feedback is a questionnaire-based assessment that gathers perspectives from several people within one's sphere of influence, as well as self-assessment. 12 To varying degrees, physicians are willing to accept feedback from multiple sources and contemplate or initiate change as a result. 11, [13] [14] [15] [16] Studies that have assessed the effect of multisource feedback interventions in medicine have been limited by reliance on physicians to self-report changes in behavior. One study of internal medicine residents demonstrated significant improvement among low-performing residents in response to structured feedback on patient satisfaction ratings. 17 Feedback was beneficial in the targeted group. It is unclear whether multisource feedback would be beneficial in a cohort of residents with varying levels of baseline competency. In the absence of a randomized controlled trial, there is considerable uncertainty about the benefits of multisource feedback as a formative tool for residency training programs.
The purpose of this study was to test whether multisource feedback, including self-assessment and tailored coaching, improves resident communication skills and professionalism. We hypothesized that the performance of residents who were assigned to receive multisource feedback in addition to standard feedback would improve substantially more than that of residents who received standard feedback alone, as measured by parent and nurse ratings of specific behaviors over time.
METHODS

STUDY PARTICIPANTS
Residents were recruited between June 21, 2005 , and August 21, 2005, at Cincinnati Children's Hospital Medical Center, University of Cincinnati, Cincinnati, Ohio. Residents were eligible if they were entering their first year of training and were scheduled for 2 pediatric inpatient rotations in which parent and nurse evaluations would be collected. Residents from combined internal medicine-pediatric training programs were excluded to ensure that all participants had similar training and exposure to feedback over the course of the study. Potential participants were identified by viewing the resident schedule produced by the chief residents. Forty-four residents were exclusively scheduled for pediatric rotations. Of the 44, 8 were ineligible because they were not scheduled to rotate on the selected wards during the study. All residents meeting eligibility criteria were invited to participate by either a residency director or a chief resident. Residents provided consent to allow their parent ratings, nurse ratings, and selfassessments to be analyzed and anonymously reported for research purposes. Residents could opt to exclude their evaluation data from study analysis, but all residents would still be evaluated by parents and nurses and receive feedback on their performance as mandated by the residency training program. Potential participants were not informed of the study design or the location and timing of parent and nurse evaluations. Eligible residents who agreed to participate provided verbal consent. Participants received no incentive to participate. This study was approved by our institutional review board.
EVALUATION SETTINGS
We selected parents and nurses to survey from 1 general pediatric inpatient rotation and 1 subspecialty pediatric inpatient rotation. The outpatient setting was excluded owing to feasibility concerns because study initiation coincided with the implementation of an electronic medical record system.
RANDOMIZATION AND STUDY DESIGN
We designed a stratified randomization scheme to balance the setting and timing of the evaluations. This was essential because of the context-dependent nature of ratings and the tendency for residents to improve with experience. One of us ( J.C.K.) used computer-generated random numbers to assign residents to intervention and control groups. All residents underwent 2 evaluations separated by a mean of 5 months. Parent and nurse evaluators were unaware of the residents' study assignment.
INTERVENTIONS
Self-assessment
After collection of baseline evaluations, residents in the multisource feedback group completed a self-assessment that contained 24 items. Ten items mirrored the parent evaluation items and 14 items mirrored the nurse evaluation items (see the "Outcome Measures" section).
Feedback Reports
Feedback reports were generated to summarize the results of parent and nurse evaluations. For the behavior described by each item, residents in the multisource feedback group could view their parent and nurse ratings as a median with rating range and compare their performance with that of their peers on the same rotation and with their self-assessment. Feedback reports also included resident-specific qualitative comments made by parents and nurses. Reports were distributed to residents and residency directors in advance of coaching sessions.
Coaching Sessions
The coaching sessions were designed to encourage the residents in the multisource feedback group to identify strengths and weaknesses, develop specific goals for improvement, and discuss strategies to attain those goals. Sessions were approximately 30 minutes long and used a format adapted from the Center for Creative Leadership Coaching for Development Workshop. Two residency directors served as coaches (J.A.G. and Mia Mallory, MD) and were unaware of the residents' study assignment until after baseline evaluations were collected. Coaches were trained using a mock feedback report and a role-playing resident. In addition, coaches followed an outline during each session to ensure that the key components were included. Sessions started with the coach eliciting the resident's general response to the feedback report, including whether the sources of evaluation were perceived as credible and whether evaluations were thought to be representative of performance. The coach reinforced behaviors that the resident identified as viewed positively by parents and nurses. For those behaviors that residents identified as viewed negatively by parents or nurses, the coach explored the perceived costs and benefits of changing the behavior. Then the coach asked the resident to set specific behavioral goals and discuss strategies that might be used to attain those goals.
Standard Feedback
Residents assigned to the control group received only standard feedback. This included a minimum of monthly written evaluations by their supervisory attending physician and senior resident. The residency directors were also blinded to parent and nurse evaluations for the residents assigned to the control group until the end of the study.
OUTCOME MEASURES
Parent and nurse evaluation instruments were adapted from American Board of Internal Medicine surveys of communication skills and humanistic qualities, 18 described in detail elsewhere. 19 The Patient Satisfaction Questionnaire, which was designed for adult patients to rate their physicians, consists of 10 behavior-specific questions. The items relate to being friendly, using plain language, being respectful, being truthful, showing interest, communicating effectively during the physical examination, sharing decisions, explaining problems, encouraging questions, and listening carefully. Patients rate the performance of the physician by choosing among 5 ordinal responses (poor, fair, good, very good, and excellent). This survey tool was chosen as the primary outcome measure for the trial because of its known psychometric properties and the availability of published data from past applications. For 3 of the 10 items, we substituted "your child" for "you," whenever appropriate, so that the Patient Satisfaction Questionnaire would be applicable to parent raters. The survey retained a high level of internal consistency with these modifications (Cronbach ␣ coefficient, .95). 19, 20 In addition, parents were asked to provide qualitative comments about what they liked most and what they would change if they could change one thing about the care they received from the resident during the hospital stay.
The nurse evaluation was also adapted from an American Board of Internal Medicine instrument and consists of items different from those of the Patient Satisfaction Questionnaire. The items relate to communicating effectively with patients and families, timeliness of completing tasks, demonstrating responsibility and accountability, planning the course of care effectively, being sensitive and empathetic, establishing rapport with patients and families, respecting confidentiality, demonstrating honesty and integrity, communicating effectively with staff, treating staff with respect, completing tasks reliably, accepting suggestions graciously, anticipating postdischarge needs, and being a good team member. This evaluation was modified to use a reporting format that asked nurses to report whether or how often a particular experience occurred by choosing among 5 ordinal responses (never, rarely, sometimes, usually, or always) rather than rating how good the performance was. Internal consistency for this modified tool is high (Cronbach ␣ coefficient, .96). 19 Qualitative comments were also collected from nurses.
DATA COLLECTION METHODS
A trained research assistant surveyed parents by using a standardized technique on the day of anticipated discharge or the last day of the resident's rotation. The research assistant informed parents that the evaluations would be reviewed by the resident and a coach to help guide improvement efforts. The parent was informed that the evaluation was anonymous and confidential. Parents who wished to participate gave verbal consent. The name and picture of the resident being evaluated were shown, and recognition of the resident was confirmed. The research assistant read the items to parents, showed answer options using a laminated card, and recorded responses on a laptop computer. Parents received no incentive to participate.
Before study initiation, nurses received an e-mail informing them of the study and requesting their assistance in evaluating residents. In addition, the project was discussed at nursing staff meetings, where the evaluation forms were reviewed and questions about the project were answered. Nurses were not specifically trained about evaluation procedures. Like parents, nurses were informed that the purpose was to help residents identify strengths and areas for improvement. On the last day of the rotation, nurses received 1 e-mail for each resident to be evaluated. Nurses had the opportunity to evaluate 2 to 4 (mean, 3) residents per month. Nurses were informed that the evaluations were anonymous and confidential and were instructed to rate residents based on behavior that had been directly observed. Participants entered responses using a Web-based evaluation instrument. Nurses received no direct incentive to participate.
Residents were contacted by e-mail to complete the Webbased self-assessment survey. In addition, residents provided demographic information including age, sex, and race or ethnicity. Race and ethnicity options were defined by the investigator and collected to describe the participants.
SAMPLE SIZE
Thirty-six resident schedules met eligibility requirements for inclusion in the study. Prestudy power calculations were based on this fixed sample size (18 per group) and the standard deviation observed in a past application of the Patient Satisfaction Questionnaire. 20 There was 80% power to detect a 21% difference in ratings between the groups at ␣=.05 using a 1-sided test. No reliable estimates of intervention effect size were available at the outset of the study, but we believed that proceeding with the trial was worthwhile because anything less than 21% might not represent an educationally meaningful difference between the groups.
STATISTICAL METHODS
We used 2 and t tests to test differences in participant characteristics between groups. On each behavior-specific item, we calculated ratings as percentage in the highest response category. For example, if 10 parents evaluated a resident and 7 of the 10 marked "excellent" in response to the item related to using understandable language, the percentage of highest response was 70%. This approach, which is commonly used by analysts in the business sector to manage positive-response bias, has been described elsewhere. 19 In essence, respondents were either completely satisfied or not. The percentage of highest response captures whether any element of the performance was unacceptable. 21 In addition, this approach eliminates the need to convert ordinal responses to mean scores, which creates problems both in terms of measurement and in interpretation of results. 22, 23 Subsequently, for each item, we calculated the change between baseline and follow-up evaluations and the difference in this change in scores between groups. These differences were compared using t tests.
RESULTS
PARTICIPANT CHARACTERISTICS
All 36 eligible residents agreed to participate and were subsequently randomized (Figure) . The multisource feedback and control groups were similar ( Table 1) . Residents in the multisource feedback group completed the self-assessment survey at a mean (SD) of 13.8 (16.7) days after the collection of baseline evaluations. One resident did not complete the study because of a scheduling change. While baseline evaluations were collected and interventions completed, no follow-up evaluations were obtained. Therefore, this resident was excluded from subsequent analyses. At the end of the study, both groups had been evaluated by similar numbers of parents and nurses. Parent and nurse ratings were similar for both groups at baseline ( Table 2 and Table 3 ).
OUTCOMES Parent Ratings
Parent ratings increased from baseline for both groups (Table 2) as to the percentage of parent ratings of excellent on items related to using plain language, communicating effectively during the physical examination, sharing decisions, encouraging questions, and listening carefully. In the multisource feedback group, there were statistically significant increases in ratings for 4 additional items about being friendly, being respectful, showing interest, and explaining problems. However, the differences in the change in ratings between multisource feedback and control groups did not reach statistical significance.
Nurse Ratings
Nurse ratings tended to increase or stay the same for residents in the multisource feedback group and to decrease for residents in the control group (Table 3) . The difference in the change in scores between the groups was statistically significant and favored the intervention for items about communicating effectively with the patient and family, timeliness of completing tasks, and demonstrating responsibility and accountability. Similar trends were seen in nurse ratings for planning the course of care effectively, being sensitive and empathetic, establishing rapport with patients and families, respecting confidentiality, demonstrating honesty and integrity, communicating effectively with staff, treating staff with respect, completing tasks reliably, accepting suggestions, anticipating postdischarge needs, and being a good team member. For these items, however, the differences in the change in scores between multisource feedback and control groups did not reach statistical significance.
COMMENT
To our knowledge, this is the first randomized controlled study of multisource feedback in a cohort of residents with varying levels of baseline competency. This builds on the work of Cope et al, 17 who demonstrated the potential for feedback on patient satisfaction to modify the behavior of low-performing residents. Our multisource feedback intervention, which included a selfassessment exercise, receipt of a feedback report, and participation in a tailored coaching session, was more efficacious than standard feedback alone in promoting selected areas of resident communication and professionalism as perceived by nurses but not parents. Nurse ratings indicated statistically significant differences that favored the multisource feedback group in how often residents communicated effectively with patients and families, how often they completed tasks in a timely manner, and how often they demonstrated responsibility and accountability. Parent ratings increased in both groups. While ratings increased more for the multisource feedback group on all items, differences between groups were not statistically significant.
The decrease in nurse ratings for residents in the control group was unexpected. While it is possible that resi- dent skill deteriorated over the course of the study and the multisource feedback process protected residents from this decline, it seems more likely that the decline in nurse ratings represents an expectation that resident communication skills and professionalism would improve during training. Alternatively, the improvements of the residents in the multisource feedback group may have led to a heightened expectation for all residents. Regardless, nurses were able to detect significant differences between the groups and may be more discriminating as a result of relevant experiences with residents in training. 24 Research exploring nurse expectations and performance criteria and how these change over time is warranted.
This study has potential limitations. While we had a sufficient number of participants to detect differences based on nurse ratings, we may have been underpowered to find statistically significant differences based on parent ratings. Also, the generalizability of our findings may be limited by the single-institution design. In addition, it is possible that, despite concealing the study design, residents became aware of the timing and location of parent and nurse evaluations. Awareness that one is the subject of evaluation can affect behavior (Hawthorne effect). 25 Also, it is not known whether there was diffusion of the coaching behaviors by residency directors. If present, both would diminish our ability to detect a difference that favored the multisource feedback group. While the current study used a research assistant to collect data, there is evidence to suggest that physician self-selection of raters does not bias results. 9 Construction of an economical and efficient data collection infrastructure is essential if residency programs are to have sustained success with multisource feedback.
Many questions about use of multisource feedback in residency training remain. While parents did not detect a difference between the groups, what role did parent feedback have in motivating the changes that were detected 
